Increasing mitochondrial superoxide dismutase abundance leads to impairments in protein quality control and ROS scavenging systems and to lifespan shortening.
The fungal aging model Podospora anserina contains three superoxide dismutases (SODs) in different cellular compartments. While PaSOD1 represents the Cu/Zn isoform located in the cytoplasm and in the mitochondrial inter-membrane space, PaSOD2 localizes to the perinuclear ER. PaSOD3, a protein with a manganese binding domain and a mitochondrial targeting sequence (MTS) is the mitochondrial SOD. Over-expression of PaSod3 leads to lifespan reduction and increased sensitivity against paraquat and hydrogen peroxide. The negative effects of PaSod3 over-expression correlate with a strong reduction in the abundance of mitochondrial peroxiredoxin, PaPRX1, and the matrix protease PaCLPP disclosing impairments of mitochondrial quality control and ROS scavenging pathways in PaSod3 over-expressors. Deletion of PaSod3 leads to increased paraquat sensitivity while hydrogen peroxide sensitivity and lifespan are not significantly changed when compared to the wild-type strain. These latter characteristics are unexpected and challenge the 'mitochondrial free radical theory of aging'.